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Abstract 



PROBLEM TO BE SOLVED: To eliminate a decrease in an efficiency of a deflected deformation by 
providing piezoelectric films at respective pressurizing chambers, and separately forming at least one 
of upper and lower electrodes vertically sandwiching the films at each chamber, thereby improving 
deflected deformation characteristics of the region corresponding to the chamber. 
SOLUTION: Upper electrode 13 separately formed at each pressurizing chamber 10a have a body 13b 
formed smaller than the corresponding chamber 10a, and an extended part 13c extended out of the 
region of the chamber 10a from the body 13b in a plane direction parallel to the film 12. A contact 13a 
with the other member is provided at a position out of the region of the chamber 10a of the part 13c, 
and a wiring is connected to the contact 13a by soldering. With such a constitution, since the region for 
generating a deflection by applying an electric field of the film 12 specified by the body 13b is not 
affected by a structure of the board 10 or particularly a part (a peripheral edge of a rib 10c between the 
chamber) of a periphery surrounding the chamber 10a, deflected characteristics of the region become 
satisfactory. 
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PROBLEM TO BE SOLVED: To eliminate a decrease in an efficiency of a 
deflected deformation by providing piezoelectric films at respective 
pressurizing chambers, and separately forming at least one of upper and 
lower electrodes vertically sandwiching the films at each chamber, thereby 
improving deflected deformation characteristics of the region 
corresponding to the chamber. 

SOLUTION: Upper electrode 13 separately formed at each pressurizing 
chamber 1 0a have a body 1 3b formed smaller than the corresponding 
chamber 10a, and an extended part 13c extended out of the region of the 
chamber 10a from the body 13b in a plane direction parallel to the film 12. 
A contact 1 3a with the other member is provided at a position out of the 
region of the chamber 10a of the part 13c, and a wiring is connected to the 
contact 13a by soldering. With such a constitution, since the region for 
generating a deflection by applying an electric field of the film 12 specified 
by the body 13b is not affected by a structure of the board 10 or 
particularly a part (a peripheral edge of a rib 10c between the chamber) of 
a periphery surrounding the chamber 10a, deflected characteristics of the 
region become satisfactory. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet head which at least one side of the electrodes of the upper part which sandwiches each 
piezoelectric film from the upper and lower sides, and the lower part is the ink jet head by which separation formation 
was carried out for every pressurized room, and is characterized by establishing each contact with the other members of 
each above-mentioned electrode outside the field of a pressurized room while the piezoelectric film is prepared for 
every pressurized room through the diaphragm on the substrate with which two or more pressurized rooms were 
arranged. 

[Claim 2] The ink jet head according to claim 1 with which it has the body formed smaller than the pressurized room 
where the electrode by which separation formation was carried out for every pressurized room corresponds in the 
direction of a field parallel to a piezoelectric film, and the installation section installed outside the field of a pressurized 
room from this body, and the contact with other members is prepared in the location outside the field of the pressurized 
room of this installation section. 

[Claim 3] The ink jet head according to claim 1 with which the contact with other members is prepared in the location 
which it is the pressurized room and analog to which the electrode by which separation formation was carried out for 
every pressurized room corresponds in the direction of a field parallel to a piezoelectric film, and is formed more greatly 
than a pressurized room, and was protruded outside the field of the pressurized room. 

[Claim 4] From one side of the rectangle-like pressurized room where the electrode by which separation formation was 
carried out for every pressurized room corresponds in the direction of a field parallel to a piezoelectric film, it is formed 
in the shape of [ longer ] a rectangle so that it may overflow outside the field of the pressurized room concerned, and a 
contact with other members prepares in the location which the above protruded, and it is the ink jet head of ******** 
claim 1 publication. 

[Claim 5] The ink jet head according to claim 1 by which continuation formation of the piezoelectric film is carried out 
in two or more pressurized rooms at wrap magnitude. 

[Claim 6] The ink jet head according to claim 5 by which continuation formation of the piezoelectric film is carried out 
in all the pressurized rooms on a substrate at wrap magnitude. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet head for ink jet printers. 
[0002] 

[Description of the Prior Art] In the so-called ink jet printer of a method on demand, the conventional ink jet head 9 
used for the regurgitation of an ink droplet For example, as shown in drawing 3 , the top face minds [ of the substrate 90 
with which two or more pressurized-room 90a was arranged / of each pressurized-room 90a each ] at least the 
diaphragm 91 made into conductivity, respectively. The laminating of the piezoelectric film 92 and the up electrode 93 
which became independent to each pressurized-room 90a of every is carried out to this order, and it is constituted. 
[0003] In the above-mentioned ink jet head 9, by using as a lower electrode the top face made into the conductivity of a 
diaphragm 91, if the electric field according to the data of printing are impressed between this lower electrode and the 
up electrode 93 of the location of the arbitration of the inside which has more than one, the piezoelectric film 92 
between two electrodes will bend, and pressurized-room 90a [ directly under ] will be pressurized through a diaphragm 
91 . And from nozzle 90b by which the specified quantity of the ink with which the above-mentioned pressurization is 
beforehand filled up into the pressurized-room 90a concerned was opened for free passage, it is breathed out as an ink 
droplet and printing is performed by this repeat. 

[0004] As a piezoelectric film used for the above-mentioned ink jet head, the chip which ground the sintered compact of 
piezoelectric material, such as PZT (PZT), in the shape of sheet metal is usually used. And this chip is pasted up on the 
location of the right above of each pressurized-room 90a on a diaphragm 91, and the piezoelectric film is formed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned ink jet head, a possibility of producing a 
problem was in the bending deformation property — the effectiveness of the bending deformation in the field 
corresponding to each pressurized room of a piezoelectric film falls remarkably, or dispersion arises in the amount of 
bending deformation. 

[0006] Each field corresponding to two or more pressurized rooms of a piezoelectric film bends, and the purpose of this 
invention is excellent in the deformation property, and is to offer an ink jet head without a possibility of producing 
decline in the effectiveness of bending deformation, dispersion of bending deformation, etc. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, artificers examined the 
structure of an ink jet head further. Consequently, it found out that a problem was in connection structure with other 
members, such as wiring of the electrode which impresses electric field to a piezoelectric film. 
[0008] Namely, although it connects electrically with soldering, the pressure welding of a contact member, etc., an 
electrode and other members, such as wiring When this contact is established in the field of a pressurized room (the up 
electrode which carried out separation formation for especially every pressurized room is such in many cases), in being 
soldering the rigidity of the pewter itself, and weight — moreover, the bending deformation which in the case of a 
contact member sees about the reinforcement of the impressed electric field and suits with it since bending deformation 
of a piezoelectric film is barred by the contact pressure, respectively will not be obtained, but the effectiveness of 
bending deformation will fall. 

[0009] Moreover, in soldering, since the amount of the adhering pewter differs from the flare condition of a pewter etc., 
since the contact pressure is not fixed in the case of a contact member, on the other hand, the degrees by which bending 
deformation of a piezoelectric film is barred, respectively will differ, and bending deformation will vary. Then, artificers 
came to complete this invention, as a result of examining establishing a contact with other members, such as wiring of 
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an electrode, outside the field of a pressurized room in all electrodes. 

[001 0] That is, separation formation at least of one side of the electrodes of the upper part which sandwiches each 
piezoelectric film from the upper and lower sides, and the lower part is carried out for every pressurized room, and the 
ink jet head of this invention is characterized by establishing each contact with the other members of each above- 
mentioned electrode outside the field of a pressurized room while the piezoelectric film is prepared for every 
pressurized room through the diaphragm on the substrate with which two or more pressurized rooms were arranged. 
[001 1] Since according to this configuration each contact with a member is established out of the field corresponding to 
two or more pressurized rooms of a piezoelectric film and the bending deformation in the field concerned is not 
influenced except that it is based on a pewter, a contact member, etc. of an electrode, each of each above-mentioned 
fields bends, is excellent in the deformation property, and does not have a possibility may produce decline in the 
effectiveness of bending deformation, dispersion of bending deformation, etc. 

[0012] Moreover, since the location in which the contact of an electrode was prepared is reinforced from behind by the 
rib between pressurized rooms, the periphery section of a substrate, etc., it has sufficient reinforcement to the pressure in 
the cases, such as soldering and a pressure welding of a contact member, and also has the advantage of not breaking 
simply in the case of connection of other members. Moreover, in this invention, it is desirable that continuation 
formation of the piezoelectric film is carried out [ pressurized rooms / two or more ] in all the pressurized rooms on 
wrap magnitude, especially a substrate at wrap magnitude. 

[0013] This is because it cannot fully respond to the increment in the number of nozzles of an ink jet head 
accompanying the latest multiple-color-izing or the latest high-definition-izing of an ink jet printer as a result an 
increment, and densification of the number of pressurized rooms on a substrate, when the piezoelectric film which 
became independent for every pressurized room is formed like said drawing 3 . That is, in order for working hours, such 
as attachment, to become long since the number of chips and the man day of the attachment increase with the increment 
in the number of pressurized rooms, and for productivity to fall or to maintain high productivity especially, when an 
activity is accelerated and working hours are shortened, defects, such as a location gap of a chip, and a crack, a failure to 
stick, occur, and the problem that the yield of a product falls arises. 

[0014] On the other hand, since a piezoelectric film can be formed with the chip of one sheet etc. regardless of the 
number and consistency of a nozzle when continuation formation of two or more pressurized rooms, especially all the 
pressurized rooms on a substrate is carried out for a piezoelectric film at wrap magnitude, the above problems are not 
produced, workability improves and the further formation of many nozzles of an ink jet head, densification, and 
detailed-ization are attained. 
[0015] 

[Embodiment of the Invention] It explains to it, referring to drawing 1 (a) which shows an example of the gestalt of the 
operation for the ink jet head of this invention, and (b) to below. The ink jet head 1 of the example of drawing minds the 
diaphragm 1 1 made into conductivity so that the top face might function as a lower electrode at least on the substrate 10 
with which two or more pressurized-room 10a was arranged. The laminating of the piezoelectric film 12 by which 
continuation formation was carried out in all pressurized-room 10a on the substrate 10 concerned at wrap magnitude, 
and the up electrode 13 by which separation formation was carried out at each pressurized-room 10a of every is carried 
out at this order. Moreover, the inferior surface of tongue of a substrate 10 is made open for free passage with each 
pressurized-room 10a, and nozzle 10b for expulsion of an ink droplet is prepared in it. 

[0016] As for the diaphragm 1 1 as the up electrode 13 and a lower electrode, the contact with other members needs to 
be established by each outside the field of a pressurized room among the above. This reason is as having mentioned 
above. Among these, the up electrode 13 by which separation formation was carried out at each pressurized-room 10a of 
every Drawing (b) Body 13b formed in the direction of a field parallel to a piezoelectric film 12 smaller than 
corresponding pressurized-room 10a so that it might see, It has installation section 13c installed outside the field of this 
body 13b to pressurized-room 10a, and contact 13a with other members is prepared in the location outside the field of 
pressurized-room 10a of this installation section 13c. And other members, such as wiring, are connected to this contact 
13a by soldering, the pressure welding of a contact member, etc. as usual. 

[0017] thus, when body 13b of the up electrode 13 is formed in the direction of a field parallel to a piezoelectric film 12 
smaller than corresponding pressurized-room 10a The field which is specified by the body 13b concerned and which 
produces bending by impression of a piezoelectric film 12 of electric field Since it is not influenced from the structure 
of a substrate 10, especially the parts (rib 10c between pressurized rooms, periphery section of a substrate, etc.) of the 
perimeter surrounding pressurized-room 10a, there is an advantage that the bending property of the above-mentioned 
field becomes good. 

[0018] In addition, the configuration of the up electrode 13 is good also as other configurations, as it was not limited to 
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the example of drawing, for example, was shown in drawin g 2 (a) and (b). Among these, drawing 2 (a) In the direction 
of a field parallel to a piezoelectric film 12, the up electrode 13 has the shape of a rectangle of corresponding 
pressurized-room 10a and similarity, and is greatly formed in the whole rather than pressurized-room 10a. And contact 
13a with other members is prepared in the location protruded outside the field of pressurized-room 10a. This up 
electrode 13 has the advantage of a configuration being simple and being easy to manufacture. 
[0019] Moreover, drawin g 2 (b) In the direction of a field parallel to a piezoelectric film 12, only from one side of 
corresponding rectangle-like pressurized-room 10a, the up electrode 13 is formed in the shape of [ somewhat longer 
than pressurized-room 10a ] a rectangle so that it may overflow outside the field of the pressurized-room 10a concerned. 
And contact 13a with other members is prepared in the location which the above protruded. This up electrode 13 has the 
advantage of a configuration being simple too and being easy to manufacture. 

[0020] As an up electrode 13, a thin film, sheet metal, etc. of a metallic material excellent in conductivity are used as 
usual. Although the thickness of the up electrode 13 is based on the formation approach of the up electrode 13 
concerned etc., in order not to check bending of a piezoelectric film 12 but to impress sufficient electric field for a 
piezoelectric film 12 moreover, it is desirable that it is about 0.2-4 micrometers. On the other hand, although 
continuation formation is carried out at wrap magnitude and the diaphragm 1 1 as a lower electrode is not illustrating all 
pressurized-room 10a, the contact with other members is established also for this outside the field of each pressurized- 
room 10a. And other members, such as wiring, are too connected to the contact by soldering, the pressure welding of a 
contact member, etc. 

[0021] As the above-mentioned diaphragm 1 1, the sheet metal made into conductivity so that the top face might 
function as a lower electrode at least is used like the above, the sheet metal formed with the metallic material the whole 
specifically excelled [ metallic material ] in conductivity - or what carried out the laminating of the thin film and sheet 
metal of the metallic material excellent in conductivity is used for the front face of the sheet metal made from metal or 
the ceramics as a diaphragm 11. 

[0022] Although especially the thickness of a diaphragm 1 1 is not limited, it is desirable that it is about about 0.01- 
0.2mm. As usual, a piezoelectric film 12 is pasted up and formed on a diaphragm 11, and also the chip which ground the 
sintered compact of piezoelectric material, such as PZT, in the shape of sheet metal What pasted the powder of the 
above-mentioned piezoelectric material by approaches, such as screen-stencil, ** To the position on a diaphragm 1 1 
After applying, drying and carrying out temporary baking so that it may become a predetermined configuration, it 
sinters at the temperature of about 1000-1200 degrees C. The sol paste formed from the organometallic compound 
containing each metal which forms the thin film of piezoelectric material, and which becomes the basis of ** 
piezoelectric material In order to apply and dry on a diaphragm 1 1 by approaches, such as screen-stencil, too and to 
remove the organic substance, after carrying out temporary baking, it calcinates at the temperature of about 400-900 
degrees C. It can form also by the approach of forming the thin film of piezoelectric material by the so-called sol-gel 
method or the MOD method (thermal decomposition method of an organometallic compound), forming the thin film of 
piezoelectric material by vapor growth on the ** diaphragm 1 1 . 

[0023] Although especially the thickness of a piezoelectric film 12 is not limited, in order to prevent that the so-called 
cross talk with which bending in the field corresponding to one pressurized room of the piezoelectric film 12 concerned 
affects the bending property of the same piezoelectric film 12 in the field corresponding to the pressurized room of the 
perimeter occurs, it is desirable that it is 30 micrometers or less. The ingredient which uses as a major component other, 
for example, magnesium, niobic acid lead [ ingredient / of the PZT system which uses as a major component PZT 
mentioned above as a piezoelectric material which constitutes a piezoelectric film 12 ] (PMN), nickel niobic acid lead 
(PNN), zinc niobic acid lead, manganese niobic acid lead, antimony ******, lead titanate, barium titanate, etc. is raised. 
Moreover, the composite material containing two or more sorts of these components can also be used. Moreover, as a 
piezoelectric material of the above-mentioned PZT system, what added one sort of oxides, such as a lanthanum, barium, 
niobium, zinc, nickel, and manganese, or two sorts or more, for example, PLZT etc., is raised to PZT besides the PZT 
itself. 

[0024] As a substrate 10, the board which consists of a metal or ceramics is used. The dimension of pressurized-room 
10a formed in this substrate 10, or nozzle 10b, a configuration, etc. That what is necessary is just to change suitably in 
accordance with the specification of an ink jet head, when the number of printing dots is the object for ink jet printers 
which is 600 - 720dpi extent The magnitude of pressurized-room 10a l-3mm long, the side of 0.05- 1mm, a depth of 
about 0.05-0.3mm, Spacing of about 30-70 micrometers and nozzle 10b is formed [ the width of face of rib 10c between 
adjoining pressurized-room 10a ] in about 0.07- 1.3mm for the diameter of about 0.05-0.3mm and nozzle 10b. 
[0025] In order to form above-mentioned each part in a substrate 10, in consideration of the dimensional accuracy etc., 
etching using the so-called FOTORISO graphic method etc. is adopted. In addition, in this example, as mentioned 
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above, although separation formation of the up electrode 13 is carried out at each pressurized-room 10a of every, 
separation formation of the lower electrode formed in the front face of a diaphragm 1 1 may be carried out at each 
pressurized-room 10a of every, and the up electrode 13 may carry out continuation formation of all the pressurized- 
room 1 0a at wrap magnitude. 

[0026] Moreover, separation formation of both the vertical two electrodes may be carried out at each pressurized-room 
10a of every. In addition, what is necessary is just to form an insulating layer between a diaphragm 1 1 and a lower 
electrode, using the ceramics which in the case of back 2 persons does not have conductivity as a diaphragm 1 1 in order 
to insulate each lower inter-electrode one. the above — it cannot be overemphasized that there is the need of establishing 
the contact of an electrode and other members, such as wiring, outside the field of a pressurized room in any case. 
[0027] Moreover, in the example of drawing, although continuation formation of all the pressurized rooms on a 
substrate was carried out for the piezoelectric film 12 at wrap magnitude, at least two or more pressurized-room 10a 
may be formed in wrap magnitude. Even in this case, workability is good, if it compares when forming the piezoelectric 
film which became independent to each pressurized-room 10a of every. Moreover, although workability is not good, the 
piezoelectric film which became independent to each pressurized-room 10a of every may be formed. 
[0028] If each contact with the other members of each electrode is established outside the field of a pressurized room in 
short, especially other configurations will not be limited. 
[0029] 

[Example] This invention is explained based on an example and the example of a comparison below. 

The solutions 1-3 of the example 1 <production of sol paste for sol-gel methods> following were produced according to 

the individual, it mixed, and the solution 4 was obtained. 

[0030] (Solution 1) 

Ti(O-nBu) 4 acetylacetone 2-methoxyethanol (solution 2) 
Zr(0-nBu) 4 acetylacetone 2-methoxyethanol (solution 3) 

The content in the solution 4 of each lead acetate and 3 hydrate monoethanolamine 2-methoxyethanol, in addition 

above-mentioned component was as follows. 

[0031] 

(A part for ** ) (weight section) 

Ti (0-nBu)4 12Zr (0-nBu)4 15 lead acetate and 3 hydrate 31 acetylacetones 52-methoxy ethanol 29 monoethanolamine 
5 - subsequently to the 100 weight sections of this solution 4, the ethyl cellulose 25 weight section as a thickener was 
mixed, and the sol paste was produced. 

[0032] <Manufacture of an ink jet head> On the diaphragm 1 1 with which it is a product made from titanium with a 
thickness of 30 micrometers, and the thin film made from platinum used as a lower electrode was formed in the front 
face, with screen printing, all the pressurized rooms on a substrate were printed in wrap magnitude, and back temporary 
baking of the above-mentioned sol paste was dried and carried out. After repeating this process 10 times, it calcinated at 
600 degrees C for 10 hours, and the piezoelectric film 12 with a thickness of 4 micrometers was formed. 
[0033] It sets in the direction of a field parallel to the piezoelectric film 12 concerned with screen printing on this 
piezoelectric film 12 next. Body 13b of the shape of a rectangle whose dimensions shown in draw ing 1 (a) and (b) 
smaller than corresponding pressurized-room 10a are vertical Wl=1.04mm and horizontal W3=0.52mm, Width of face 
of 0.2mm installed outside the field of this body 13b to pressurized-room 10a, It had with a die length of 0.6mm 
installation section 13c, and separation formation of the up electrode 13 of the gold which is the thickness of 0.3 
micrometers with which contact 13a with other members was prepared in the location outside the field of pressurized- 
room 10a of this installation section 13c was carried out at each pressurized-room 10a of every. 
[0034] And about the layered product of this diaphragm 1 1, piezoelectric film 12, and up electrode 13, it had the shape 
of a rectangle (vertical W2=l .3mm and horizontal W4=0.65mm), and with a depth of 200 micrometers pressurized- 
room 10a was fixed with adhesives on the substrate made from the stainless steel which is 80mm long, the side of 
20mm, and the thickness of 0.2mm, and the 20 train x26 figure dimension of itself arranged a total of 520 places 
manufactured the ink jet head. 

[0035] About the example 2 up electrode 13, it is drawing 2 (a). In the direction of a field parallel to a piezoelectric film 
12, by the shape of a rectangle of corresponding pressurized-room 10a and similarity so that it may be shown And it 
formed wide [ to the whole / large / 1.56mm long and 0.78mm wide ] rather than pressurized-room 10a, and the ink jet 
head was manufactured like the example 1 except having prepared contact 13a with other members in the location 
protruded outside the field of the pressurized-room 10a. 

[0036] About the example 3 up electrode 13, it is drawin g 2 (b). It sets in the direction of a field parallel to a 
piezoelectric film 12 so that it may be shown. Only from one side of corresponding rectangle-like pressurized-room 10a, 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/31/2004 



Page 5 of 5 



so that it may overflow outside the field of the pressurized-room 10a concerned It formed 1 .7mm long somewhat longer 
than pressurized-room 10a and in the shape of [ 0.52mm wide ] a rectangle, and the ink jet head was manufactured like 
the example 1 except having prepared contact 13a with other members in the location which the above protruded. 
[0037] The example of comparison 1 up electrode was formed in the direction of a field parallel to a piezoelectric film 
1 .04 samemm long as the pressurized room of the shape of a corresponding rectangle, and in the shape of [ 0.52mm 
wide ] a rectangle, and the ink jet head was manufactured like the example 1 except having established the contact with 
other members in the field of the pressurized-room 10a. 

[0038] After connecting wiring to the contact location of each up electrode of the ink jet head of each above-mentioned 
example and the example of a comparison by soldering, respectively, the direct-current electric field of 25V were 
impressed between the lower electrode and the up electrode, and the part pinched between the two electrodes of a 
piezoelectric film was sagged. And while measuring the amount of bending of the perpendicular direction in the center 
position of a pressurized room using laser-doppler meter for every pressurized room and calculating the maximum and 
the minimum value of the amount of bending for every example and example of a comparison, it asked for the 
difference deltaA and dispersion in the amount of bending was evaluated. 

0039] A result is shown in Table 1. 

0040] 

Table 11 ___ 





(«m) 
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&m 




AA 




0.14 


0.16 


0.02 




0. 10 


0.12 


0.02 




0.12 


0.14 


0.02 


tmmi 


0. 02 


0.08 


0.06 



[0041] Since the ink jet head of the examples 1-3 which established the contact with other members outside the field of 
a pressurized room bent compared with the example 1 of a comparison, and its amount was all large and dispersion in 
the amount of bending was smaller than the result of the above-mentioned table, it turned out that it excels in the 
bending deformation property of a piezo-electric driver zone. 
[0042] 

[Effect of the Invention] As mentioned above, as explained in full detail, according to this invention, each field 
corresponding to two or more pressurized rooms of a piezoelectric film bends, and it excels in the deformation property, 
and the characteristic operation effectiveness that an ink jet head without a possibility of producing decline in the 
effectiveness of bending deformation, dispersion of bending deformation, etc. can be offered is done so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing!] 




[Drawing 2] 
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[Translation done.] 
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